(19)0*B4»Wff (JP) (12) & ^fl 4$ 1^ ^ $g (A) (lOfcttflBftW*** 

^^¥8-300227 

(43) ^BB B 8 ^ (1996) 11319 0 

(51) IntCl." S»#Jf2# /7 s rtS31#« F I SWX^flffi 

B 2 3 H 9/00 B 2 3 H 9/00 A 



*SIS^ 5 OL 8 JO 



(21) fiiBHH» 

(22) turns 



#H¥7 -89050 
%&7^ (1995) 4£14B 



(7DUBA 390014535 

#5»/llPTU#ltf4TB l#8*t 
(71)fflBA 000173289 

SflUW B 9TI 12#ifil2 

(7DWKA 000006013 

jwas^fflKAort-Ta 2 # 3 *t 

(74)_LE3*©««A #ffl± igffl <f (*4«) 
(7DWKA 591135853 

*»*«*«ffr^aKA<R5S661 -51 



(54) [^g^CD€»3 «^Xffl«**J;W*«K«t*^*m«31*ft 



(57) [Baft] 

[Sift] EE«&i*:*«(7)WniF^ SrWrH-T?) t t tie, 

[flMt] WC, TiC, T a C, ZrC, S i C, V 
Cte¥<Dixit%), T i B2, Z r B2^i:"^IM^ Ti 
N\ Z r N tl^crjS.i^iDm^i, L< H2«W±^ffi 



255 



tpCA) 


5 


> 


15 


20 


25 


rpCtf s) 










1 












8 












1 

16 






- m 


>e . .. - 


3Z 































ft* 



512 



IpCA) 


5 


10 


15 


JO 


25 


4 






■ 


6 










16 










32 












64 












128 










256 




OYM) 



:02* 



[tn^m 1 1 WC, TiC, TaC, ZrC, S i 
C, VC^^Siftft. Ti B2, Z r B2 ttifrjfflit 
¥1. T i N . Z r N K t^J^it^d^^t L<H2l 

2] Tk V. Ta #£Vj^{fc^:gS#*t-W 

[31**13 ] WC, TiC, TaC, ZrC, S i 
T i N\ Z r N/jft^S^^^-frt L < (± 2 «W 

[*S*JK4l Ti, V, T a ^t'^jK^^S^TO 

[000 1 ] 
[ 0 O 0 2 ] 

[te^i^ftf] tf'JttfiftflflSFS - 1 4 8 6 I 5f 

-';^R;:.M:■f:.?^^-:v ^ J: J: -5 KfiftDrSi: J: 

o'T 1 0 um ^Jn^JSa 

7f;' • v -.'<--!' TO^i: ="<'U h^^^^.tSU^ 
f^^LTi Woi (itWlnn) *rnr^%\ ft^ 

ii. u ^5i ;i L T 2 ft. -JO X (^igMi; Sr-fT 

[0 0 0 3] iS^ITSfA^.tlw^r 
^:--fr"C 'M-it. & l 0 u i\<r>J$.u\z Jf;'^-re^ 

t****; if* vl ft * 5 ^ g ^ £ , 
toot) 4] • . r »^^^,£;:.o^-r5E;ifftRfl-r^ t EP 

. r V , --tr •? ^ : ' > * (WC . T i C , T a C Z 



(2) ^¥8 - 3 0 0 2 2 7 

r C, SiC, T i B 2 , Z r B2, T i N\ ZrNi 

s * - ; ± . { fr & /c . + -r i ± mu x t iv . s * x 

[0 0 0 5] WCS* (^i^3^ ) 

^ F e #}-*iffi5'£) f^*Stef£9. 8^m) > 

;o 1 : 1 &t-,ii-£ t . /i^/f;- rx^/x^4 t, 
1 '-c\ <9c^ffl (s 5 5 cnw ^m h ^m.t:- l, Mtt 

mJfe^ x p . -1/1, -*B$RI] : p s 

[0 0 0 6 ] 0 1 3 n^o^-r . 1 fim^, 2 tit? 

mm, 6 (±«« 1 > WMmt 2 r^z.^ -mil $r^t- 5 

[ 0 0 0 7 ] -t^JPSjf:, <=*^--'~- ' -~->7 ? * — DV-£t 

ixfuM-r®^ 1 ^«iss $ n-tz?y> . r ^ - ---- - r ? ^ ^ - 

1 . 5 %irV,T^^#TH^it'ef* 1 fi^n ^ 1 ^ 

< L X L , Vx&mJ 2 i Ml" ! L Tl 0 ^ 
t # ^DX^I^iL Ip=20A, : p-16M s, z 
r - 1 0 2 4 ti s t:^-5 ( '^n-Sr 1 ft W X ^ ^--1") 0 

1 4I^^^0^T ( 8, 9il--->^'^^, 10, 
1 > x 9 8 , 9 ; : An o «^ <r 

30 of&H. l 2ii^>>7.^8. 9^i-> - -f^B)^*- 
3iiJW-|-€>WW[H]¥S-C^-5c Si 5fi;juxr^£i-^ 

[0 0 0 8] fti^, ^Id^.^m^n.r.;:. J: k ' 

mt 2 i ' ft ^ c ^^-: >• '.'i'- tafctjn x-^ '^se-^ s-o . 
l, ;±«g;^ff;.L ::wc-c ot«^<t f'Stf^.i-.-^' k tr 

40 f LtWC, F e *t?aH^X^-D^ ^l^OI'r^te 

"ffi-ffi*6ti*--e>r + ^ L. -/i-.x i p . 

p. ^Vl-^^ih^RSl : r ^^fL^^'T^XL 

*i 0 ' ^ ^ B$Pfl r p frts. , ' *i : 7 fit I p r/» 

< . ^nXB^m^iS'^iWC — F e 

y.. .'':'L--*.B$PJ] r p^^-^S-!. • 'L- ^. r a — -* 7 ffi I p ^ 

-^SriTi^ai^S, ' ^n / r2ft t ]nxi:* / ri"': .. 
[ 0 0 0 9] 1 ft.ODX^Il^^^Xii WC - F e 
561 cT;1^^,t;(l^.^^^ rniC - ft tjQXoO ' VT^C X 



3 

it* iififjowc-c o^fr^essii (wc7 

0 , C o 3 0 ) ^a-fr-C t tf v -^ilHv 8 5 0 - 
9 5 OWxV&Zo Jifd^Sfe^JTHWC 5 0, F e 5 0 

tf.Sco^iS^SJi^BEa (t"-y i3 — ^MS.H viOOO 
-14 0 0) (S 5 5 CJ>t*£?J&&i±t*vt> — *t&8[H 
v 3 0 0»tfc^) ^i^r^i. i;t, XE^SfeW-i* 

t »rt"7 ^-^*ish v i o o o ^±.^f^o^^i?^n 

6 0 fi m SJ£T\ W^//-** i * c 
[0 0 10] 

[*S^»ftLJ:5 £-f £s££I] : iS.fK^.&«.flDXffiS« 
T<±, ftcflliO^ — ^ -Y 7* r ^ ^ — D#;*£ u 0° 

U=-m^S:fr:^ >rt Xrti < ^ n , «c«a3ftir X o X JfeK 

[0 0 1 l] fe*^«cB;juifflm4S5T-f*, JXPoM* 

±ttf.«n xt r ^ 5 £ t * 9 m 2 *■ o fc„ 

Til. 2^PXT^iftt±**EI^Ix^^i£-3l^fc K) s 

*tS?^5£tf[ L flDX^S&^fflitfl^ 5 £ ^ ; ; * 3 o^If 
[0 0 13] -x^ — ^ — 7T 5 9 — D^mtE- 

±ttt'::-^XX 9 Mi^.^'i. (-•■■.'u.^bSPbT r p 

^^kv.MBjffl: r ) il^it^ vL- 7.0#fS] r p ijt> 
Xfr-V.. - eO^-- — ^ r ? ^-D^.t^l ^ <K 
itB*- B flS'i-&l±*a< . .Snx^iiftX-*"^ ,£;i^5o L 
3*L^<b, t^ — ^ - ^ r ^ 9 — DfrX* l >£!" •'■> 

^•yin.%t&& twr.. m.m'AK t ts-^ t ^ £ ^ i 0 jx 

[i)0H] C^-^^.^g^iiXfsm 1 .^cS3 i7;.f^SI 



(3; - 3 0 0 2 2 7 

. S m &: - t- .5 ) ; - ^> $ fi t'- h <r> T\ IE f } m t£ ^ fui z x 

^$?r«^i-?)£ £ 2^uxr£fr;it'H^*_,m< 

Rg;i^'5^m^DXfflmt€^3j:c,<^;ci: ^ .eJlRS^Jl 
^r£^'^t^5^£ *'@En£i"-5 c 
[0015] 

[ S*fi *r ^R-T £ ^> ^ ^ li ] 3g 1 ^ hp ; 11^ 5 ^^.^n 
Xffla«t±, WC, TiC, TaC, ZrC, SiC, 
VC/;i:'^ffl, TiB2, Z r B2^£V.^fLft. T 
10 1 N\ Z r N*£'(^sVi:«5^S.(*:*> L •': fi2fl^.,j:^)^ 

[0016] m2Ji>m^^j^i>^mmz:mmmix, r 

s a t (7j iss r m&n l- r «.5t l t> ^ ^ 5 c 
[00 1 7] m3^m , ^o^m,^xokm^m i ^M 

X&te, WC , TiC, TaC, ZrC, S i C , V C 
^£co£*Mt;^ T i B 2 . Z r B2^£V'WL:^, T i 
N\ Z r N ^ t'cr^tm t . t L ''I (i 2 ^Va±^^ 

[0018] i4 i7>-5fep;]i^5«ca;ij: D-fcffi^iSftLa 
*^z>Mj:&tpr-tfii >x ®Mm-t^&my^^i7?j: 0 h 

(T>Xfr& 0 

[0 0 1 9] S5^^;:i^t;aci^SM. 
[0 0 2 0] 

[f> : ^] r J: l\VC . TiC, TaC. Zr 

C\ SiC, VC^>V'^fJ, T i B 2 . Z r B2^£ 
<rMiC*m. TiN, Z r N t'^Sfk:^^.*-^ i, L < il 

40 KADX(**Sf»-c tnin4 I £ < W^oir^ 5. 

[0 0 2 1] I^P^IU^T i , V. Ta^£"^^X 

xm&LtiftW}UT_mm&'^. m^^^.^^i:^ 

[0 0 2 2] r <7>«Pq;.I X l.WC, T ; C . TaC. Z 
:C SiC, VC^ £^'.^^^, T : B 2 Z r B 2 ^ 
£V.>$Hbfe. T i N, Z rN-;^^'lM5:, ^^tX 

2 «vi.Xto®^;-it<£e«]/iS:<rtJD.7. :;±S(i^,' l , 



*$Sfl^8 - 3 0 0 2 2 7 



60 S S Kit W OS » * £ ^ T 60 r&S T* f 5 



70 



[0 0 2 5] 

n e 5t-f, m^uo^fs;-oi >T^^-r5o itte^^ 

[ 0 0 2 6 ] 
[* 1 1 











wc 


1 . 0 u at 


8 0.1S# 


1 0 t/orf 


KStf 3 1100'C 

amm 


CO 


1 . 3 8 /u m 


4 015% 



[0 0 2 7 ] tSftLaf-ftS K-3 ir L, ^St» 20 

jbu hmmii^x^mm^m^iiOo m,ms.i pus 

.'-V^.^B^ffl : pil4-l 0 2 4 /i s, ^JhH$ 
RS - r f± 1 0 2 4 m s t L fz 0 

[ 0 0 2 8 ] 03 1 fifi*£^-Y t 7°7 7s(:-rnfn 
}.% x. * □ 60 *V u . * t: 0 — > i& t <> V u 1 +uh 0$ ra *3 <£ I* 

.tiox**t©*-^-t*t(OT\ mr^^ ^*r*&ru-i\ 

5:^^^ 0 ^-c£.nti\ «-fii7iw>r-^ 

^T^WL-^totSig^nx^iT^ ~ir^#6 0 fl; 

?rT{fnifr*^-r £o m^^-^-f-^-?;jDXL 

[O 0 2 9] icoJl^ii, flSffi^-T^ ttfe 
Sltf^-^"-*--*. y X *i . S2^7-^t(T^fti:M)F. 40 

-;^;5PS.^iz^ t%^c-.n^ l£*s, 02^1 3li 

3 5 0 

[0O30] 4 -il7fi*S^^rro^^^ 

<&2Il!frB, [3 5 iiaffioffitt^-^ r-t-^, -7^^ Uplift 



[0 0 3 1 ] v;i.X60^g{^fr.7r^7Lo J: -? i', 
f:WC-C o^-ffiii, fr.toJ: 9^^t±*r.^-t-i r^^^ 

[0032] yy^, ^-r^^;r^tt^^ML-r^ms 

[ 0 0 3 3] 7 y ? — t o"C 

[0 0 3 4] ^u^n^*^ t , /ir^^t?n ■; mti^ L 
T) : <&<: ^ *) . ttsyftjait/h $ < , t, s ^ 

Lfzh^jXViZ, m^KJa(iK-:. SVG^iHg: 
[0 0 3 5] .Lie^JSS'llioi >-:ii:^^-t-n(^ Itft 

2 ii.^-r^-^^^^— : v ^--^/UvOffl^: i^m^s^.^ 



-4- 



[0 0 3 6 ] : :ti:E;i ;^>xi{io^tK^ti 0 

[U8irti«E*gco-«:^Sr£]i-T:L, «ift^*S«SB#r B T ft£ 
i - ffi S Sr ^ L- T ^ ■=> i: ua T&jg-f n 3S& t@ *t 

ictS^Pfffl, fiSWi-a^Mt^aSi'^t-C^^o 160 

«p^;-»i ^xti. sfisffis^ 5 o %~ 9 o 

[0 0 3 7 ] ±3fi(2:^*rS;io^Tlft^-t--5c 
1 *Wjnxt±*flE;^£< rNft-t-S^T^ft >^ 2Wlli 
S^^.^to/j , $ < ft 5 A^TfT b <rj T *> -5 ft. m 2 to r 

[ 0 0 3 8 ] ^ri^^^fi'Hi^^r^ji'^m^SML^S^^ 

te<ft£cOT\ ^ftti^ft<ft5 0 ttoT, **§*r*'L 

< £ntiii > 0 
[ 0 0 3 9 ] it, *t6*r^Tftfttiir-f S«« 

te<ft&t£>-C, ^^^i*-t--5;Cli, **'-/U;*B$fflr p 

.-^.B^pfi r p ?rS<. ^^-^.-^m^c-i-n^X^ 1 i dft 

[ 0 0 4 0] pgfetf'J 2 . Rt</j!ftt£;:..£ot ^ft^i 5 
ft^rtft3|^J^±.^&-rr <ir^T# -5 C SP^. 1 

ia^iS-fo ^ ^.^D J: o t I® *) ±# 

f±±if ffi*a£:TMfc*BT-^ il^^ 1 

[0 0 4 I ] tEitSSfS^S^^^ttMOX^JSH-iS 
X '? ,t)D X £r L t t% , xn^DXS^.b LT^-t^' 

ft i^r^M^t^^ <js X -J: v- ft ± "*~ 

5, tt;-Sffi^ffit±*rW+ * £ L Tit MOTX*riT 7 

i»;jDX £ X -0 J; -> ( :fh , ft ^smW&^> 7" r 
^ >- s -©^ $ri€ffl L ft 'i^Un'T^ ^ 'i^n x *r 



(5; »W8 - 3 0 0 2 2 7 

5 

[0 0 4 2] ^aWW^ftWi^J: 5 i^ffl.^.^^ 1 5 0 0 
. r *«S!', T i C i T i h Li -■fiVifciiT a ^i^/yiL 

[0 0 4 3 ] 12 l 0 C^tJ: V i-i, — 

[0 0 4 4] 1] 1 01^51^, 2 0 tetfcteJIf-T. 2 1 il 
[HJI^.^'f-^^, 2 2I^X«, 2 3iiftrL 2 4liSi 
2 1 $r[E]fe£-e-3j&JA^ KA\ 2 5 11^^ 

,/u 2 1 £Ot0rffi[g]T\ 2 1 l |:g;tch/':t 

[0 0 4 5] #*o\ ^^mffixa^JX^iSWJS^. 
^E«-ft;4r ; ff -Pii^trji, ^'-i-^^> KWBiJ^^'-^-i 

mm & am ^ 5 « 5t & ± 5 0 

[0046] 112 l±-r<7:>[*frg[l^ L , El 1. 2 i-'-^l- * 
3 Oi-i^-Y— /U\ 3 1 li^-t'— a 3 Oi^^it^?! /^ 
¥<< K. 3 2 ii^jfe^ffl:^*-^ L T i £ c 

[0 0 4 7 ] 

JO [^r^crj;^^:] VJ.Xt^^L/-- i: d, Sl^>^^t-^-& 
.«C^nXffl«®(i, WC\ TiC, TaC, ZrC, S 
i C. VCKt'cofcitVo^ T i B 2, Z r B2^V,$fH'L 
TiN. Z r Kt£?cr>-£it&)j:>mtt < 2 f<£^. 

[0 0 4 8] it, ig2^-is&P/iiij: ^^a.^x^mt^ 

[0 0 4 9] it, &3*D-mn\-£ x>£&& 
BAaa^ffi!^. \VC, T i C, Ta C. ZrC, Si 
C, VC^.^M^- T i B 2 , Z r B 2 ^ >-tOffli{L 
TiN, Z r NV^'Ol^^, ^ft L L ■; It 2 3 

v. / x ^ - ^ 3# ; - 1 4 *S It *- . i a ?. r ffi ft ft l . ^ s • *^ . 

-5- 



9 

[0 0 5 0] S4^^^i:j:.5Mi'i:6£lf 

it it fl#Pfl *5 £ U^D Xttte ^Wltfc^ 
[0 3] -<D$£W<Dm&W^£ V ■&hiriZ>&&®Mm 

(rMmzfe-ft'fcz^-tmxfo ho 
[04] z^mmcomMM^x v %htihnwx3^ 3 

[0 5 ] ^o%B^(7X*feM-i: 9 flbix^ti^tt 



(5) 1#M¥8 - 3 0 0 2 2 7 

70 

[0 6 ] z<Dftw<Dnfa&t\~± ir&hti&mmv:fj 
^mtcD^mmwrm^Mxh^o 

[08] -^^.!S L S Sift i: S^S 

rfi/f i ffl <n — « itt r4H$ £ ^1-0 T fc 5 0 
[0 9] T/u^-^-tr^ ^ y ^.^(7:-S6*S?a^ t 

[010] r^-^W^to^^3i£ff'JSrRWt*-5*^c0T- 

[011] mi o ^^-r^-<-/u^wcg0T^^ t , 
[012] ~<rjftWftW.\u&KmMm&i&W't~z ?v 

[013] »«.JJDX^iB^--K^j«^;|l]-Cfc 5 0 
[014] %«^DXKa^Hi»0K^^^-ftSft«fiS<: 

[0 15] fiDXrflPSil*3tt5-'-V^^«;ffiiKff;-. s<>l^ 
20 1 2 {£<&Jlf.f\ 3 flDXW, 4 ,tJ0X?SL 5 

1 0 JKtrL 

1 i jstru i 2 1 5 m^m^^^. 
2 0 ^mtr 

2 1 (Eje^^—'U. 2 2 .tJQX'fc, 2 3 m.lfU 2 4 

2 5 y^yv-^.. 26 0g-v'Uh, 27 3 
0 t^Y — IV 
30 3 1 5V^^e>- K\ 3 2 1S*SSSSS 



[[Hi] [102] [05] 




-6- 



4#58¥8 - 3 0 0 2 2 7 



[@15] 



t p r f 



(72)*w# mm 

(7 2)*9?# tt^fS 



[El 3] 



m 




7 n > S- 



(72)«w# urn 

(7 2)*W# ffiS: 
(72!«W# 

£ ^MrtT3^SE3^fiPTa 03*^3 83 7— 3 - 
23 



